Separation and identification of type 1 and type 2 protein phosphatases from rabbit reticulocyte lysates.
Protein phosphatase type 1 and type 2 activities (designated PP-1 and PP-2, respectively) from rabbit reticulocyte lysates have been identified and characterized based on criteria previously established for similar activities in rabbit skeletal muscle and rabbit liver. These include (a) chromatographic separation on DEAE-cellulose, (b) substrate specificity toward glycogen phosphorylase a and the alpha- and beta-subunits of phosphorylase kinase, (c) differential sensitivity to the heat-stable protein phosphatase inhibitors-1 and -2, and (d) sensitivity to MgATP. When total lysate phosphatases are assayed in the presence of 1 mM MnCl2, protein phosphatase type 2 represents 84% of lysate phosphorylase phosphatase activity. However, when phosphatase assays are carried out with MgATP concentrations similar to those in the lysate, type 2 activity is diminished, and the levels of type 1 (41%) and type 2 (59%) phosphatase activities are comparable. A small proportion (6%) of total lysate phosphatase is tightly bound to the ribosomes, where type 1 phosphatase predominates. At least five species of protein phosphatases can be identified in lysates. These constitute two forms of protein phosphatase type 1, one of which (designated FC) is dependent on MgATP and a lysate activator protein FA; both FC and FA have been identified previously in skeletal muscle. Three species of protein phosphatase type 2 have been identified and designated PP-2B, PP-2A1, and PP-2A2 based on criteria recently established for rabbit skeletal muscle and rabbit liver phosphatases, which display similar phosphatase profiles. Lysate protein phosphatases types 1, FC, 2A1, and 2A2 can all act on phosphorylase a and the alpha- (type 2) or beta-(type 1) subunit of phosphorylase kinase. PP-2B, a Ca2+/calmodulin-dependent phosphatase, specifically dephosphorylates the alpha-subunit of phosphorylase kinase, but does not act on phosphorylase alpha. The heat-stable protein phosphatase inhibitor-2 from skeletal muscle completely blocks the activity of the two type 1 phosphatases (PP-1, FC), but has no effect on the three species of type 2 protein phosphatase. A preliminary assay of the two heat-stable phosphatase inhibitors in lysates indicates significant levels of inhibitor-2, but little or no detectable inhibitor-1.